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1. Technical Objectives and Motivation

The research conducted during the past three years is part of a long term project whose
objective is the study of certain nonlinear differential equations and dynamical systems that
model significant physical phenomena. Five principal investigators are involved, together
with their visitors and students. Consequently one may distinguish several directions in
the research: problems in the area of hyperbolic systems of conservation laws pertaining
to stability issues in Continuum Physics; questions arising in the study of dynamical sys-
tems generated by functional differential equations; stability and instability of solutions of
evolution equations of mathematical physics.

2. Approach

Despite the diversity of the projects, there is a certain degree of unity induced by the
interactions between the PI's as well as by their shared “philosophy” of employing ideas from

| the theory of dynamical systems in the study of partial differential equations and functional
| differential equations.

3. Significant Accomplishments

In the area of hyperbolic systems of conservation laws (Dafermos):
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e Stability of solutions of systems of conservation laws in several space dimensions.
In the area of dynamical systems (Jones, Mallet-Paret):

e Stability of travelling waves with applications in nonlinear optics, pattern formation
and nerve impulse propagation.

e Study of lattice differential equations and related areas.

In the area of equations of mathematical physics (Craig, Strauss):
e Instability of stationary equilibria for Vlasov-Poisson systems.
e Dispersive smoothing for the nonlinear Schrédinger equation.

e Normal form for the water waves problem.
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